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1
Introduction

To allow a more efficient spectrum allocation and usage for UMTS FDD, a suitable option would be to define a more flexible channel bandwidth, in particular allowing smaller carrier bandwidth values. For this purpose, a study item of UMTS with scalable bandwidth (S-UMTS) was proposed [1]. A narrow band filtering-based solution [2] is proposed to low bandwidth deployments as an alternative to the Time Dilated UMTS . In [3], an enhanced filtering based scheme is presented in order to eliminate/reduce the ISI. In this document, we present link analysis for this solution in the scenario of R99 voice service. 
2
System Model

A short description of filtering solution and the enhanced filtering solution is included in Figure 1 and Figure 2. The only change at the transmitter for the filtering solution is the use of low bandwidth RRC with 2.5MHz bandwidth instead of the regular RRC (5.0 MHz nominal bandwidth). On the other hand, the enhanced solution incorporates a zero-out operation for alternate chips to eliminate the ISI. 
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Figure 1: Filtering solution for 2.5MHz bandwidth deployment
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Figure 2: Enhanced filtering solution for 2.5MHz bandwidth deployment
3
Simulation Assumptions
We follow the common link level simulation assumptions for the DCH channel discussed in the previous meetings [4]. In particular, we study the performance of AMR full rate voice without DCCH in both downlink and uplink. 
The transport channel parameters are listed in Table 1. We use fixed position rate matching in the downlink. The downlink DPCH slot formats are shown in Table 2. The DPCH slot format 8 [5] is used for the AMR12.2k voice traffic. 
In the uplink, the spreading factor of DPDCH for the FULL rate voice packet is 64. For equal comparison, we use the same set of rate matching attributes for all schemes. The amplitude scale factor for uplink physical channels are given in Table 2.  
Table 1: Transport channel parameters for AMR 12.2kbps voice in standalone S-UMTS 
	Parameter
	Value

	Number of Transport Channels
	4: 

TrCH{a,b,c} for AMR class {A,B,C}bits

TrCH{d} for DCCH

	TTI
	[20ms, 20ms, 20ms, 40ms]

	Number of Transport Blocks and

Transport Block Sizes
	TrCH#a: 1*81

TrCH#b: 1*103

TrCH#c: 1*60

TrCH#d: 0*0

	CRC
	12bit for TrCH#a

	Channel Coding
	CC

Coding rate: 1/3 for TrCH#a,b; 1/2 for TrCH#c

	Transport Channel Position
	Fixed Position

	Rate Matching Attributes
	[180 175 234 180]


Table 2: Amplitude scale factors for uplink physical channels
	
	βd
	βc

	UMTS

and

Filtered UMTS
	15
	12


4
Simulation Results

The uplink performance is shown in Table 3. We can see the loss of filtered UMTS and enhanced filtered UMTS are both around 3dB. The filtered UMTS sends chips with the original chip rate to a filter with half bandwidth. The self interference caused by the ICI reduces the spreading gain by nearly half. So it requires 3dB higher EcNo to compensate the loss. The similar loss of spreading gain also happens to the enhanced filtered UMTS since the adjacent chips is zeroed out. So these two schems have more or less the similar performance on the uplink.
EcNo loss = (S-UMTS EcNo – 3dB) – UMTS EcNo

Table 3: Uplink performance of AMR 12.2kbps voice

	
	
	UMTS
	
	Filtered UMTS
	Enhanced filtered UMTS

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

	900
	PA3
	-18.12
	-19
	-0.1
	0
	-0.1
	0

	900
	VA3
	-17.388
	-19.6
	0
	0.4
	0.2
	0.3

	900
	VA30
	-17.298
	-19.5
	0.3
	0.3
	0.4
	0.4

	900
	VA120
	-17.017
	-19.7
	0.1
	-0.1
	0
	-0.1

	2000
	PA3
	-18.323
	-19.2
	0.3
	0.9
	0.2
	0.2

	2000
	VA3
	-17.354
	-19.3
	0.3
	0.8
	0.2
	0.3

	2000
	VA30
	-17.018
	-19.5
	0.1
	0.1
	0
	-0.1

	2000
	VA120
	-16.543
	-19.3
	-0.1
	-0.3
	0
	-0.1


The downlink performance is shown in Table 4. As the Geometry increases, the filtered UMTS experiences higher self interference caused by the ICI. Thus it requires higher EcIor to combat the ICI. The enhanced filtered UMTS doesn’t suffer from ICI due to the transmit filter. But it requires additional EcIor to compensate for the loss of spreading gain. In general, it has better performance than filtered UMTS in high Geometry region. The DPCH EcIor loss is defined as

DPCH EcIor loss = (S-UMTS DPCH EcIor – 3dB) – UMTS DPCH EcIor
Table 4: Downlink performance of AMR 12.2kbps voice
	
	
	
	UMTS
	Filtered UMTS
	Enhanced filtered UMTS

	Carrier Freq
	Channel
	Geometry
	DPCH EcIor
	EcIor Loss
	EcIor Loss

	900
	PA3
	0
	-12.9
	
	

	900
	PA3
	5
	-17.1
	-0.2
	-0.6

	900
	PA3
	10
	-20.5
	1.1
	-1.0

	900
	VA3
	0
	-14.9
	0
	0.3

	900
	VA3
	5
	-18.1
	1.3
	0.1

	900
	VA3
	10
	-19.8
	1.5
	-0.4

	900
	VA30
	0
	-15.5
	1.1
	0.9

	900
	VA30
	5
	-18.5
	1.5
	1.0

	900
	VA30
	10
	-20.5
	2.2
	0.7

	900
	VA120
	0
	-14.7
	-0.5
	-0.9

	900
	VA120
	5
	-18
	0.8
	-0.6

	900
	VA120
	10
	-19.7
	1.3
	-1.2

	2000
	PA3
	0
	-12.3
	
	

	2000
	PA3
	5
	-17
	0.7
	-0.5

	2000
	PA3
	10
	-20.4
	0.9
	-1.7

	2000
	VA3
	0
	-15.7
	1
	-1.1

	2000
	VA3
	5
	-18.9
	2.1
	0.5

	2000
	VA3
	10
	-20.5
	2.3
	0.1

	2000
	VA30
	0
	-15.8
	1.1
	0.7

	2000
	VA30
	5
	-18.7
	1.4
	0.6

	2000
	VA30
	10
	-20.4
	2
	0.1

	2000
	VA120
	0
	-14.5
	2.4
	-1.2

	2000
	VA120
	5
	-17.8
	3.7
	-1.2

	2000
	VA120
	10
	-19.7
	4.5
	-1.8


5
Conclusions

We compare the performance of AMR 12.2kbps voice for filtered UMTS and Enhanced filtered UMTS with 2.5MHz bandwidth. In the uplink, the two schemes have comparable performance since the the uplink voice operated at low SNR region. However, the downlink performance of filtered UMTS is much worse than the Enhanced filtered UMTS. The ICI introduced seriously limited the downlink performance. The voice packet requires more transmitter power to overcome the self interference. Therefore enhanced filtered UMTS is preferred for the system capacity.   
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