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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 (Scalable UMTS) was proposed [1]. A link simulation methodology was proposed in [2]

 REF _Ref355788606 \r \h 
[4]

 REF _Ref355787272 \r \h 
[3] etc. to study the Scalable UMTS performance. In parallel with the data service, the circuit switched voice service is a critical part in the study item of Scalable UMTS. In this contribution, we present the initial link simulation results of AMR 12.2kbps voice on Scalable UMTS.
2
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 UMTS. A slot format modified from slot format 8b is used for N=2 Scalable UMTS. The original slot format 8b is used for compress mode and the 15th slot is DTXed. In this modified slot format, the 15th slot is enabled. 
In the uplink, the spreading factor of DPDCH for the FULL rate voice packet is 64 for UMTS and 32 for N=2 Scalable UMTS. Thus in both uplink and downlink, the number of available channel bits in a 20ms period are the same for UMTS and N=2 Scalable UMTS. For equal comparison, we use the same set of rate matching attributes for UMTS and N=2 Scalable UMTS. The amplitude scale factor for uplink physical channels are given in Table 3.  
Table 1: Transport channel parameters for AMR 12.2kbps voice in standalone Scalable 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: DPCH Slot Formats in standalone Scalable UMTS Downlink
	Scalable UMTS


	Channel Bitrate

(kbps)
	Channel Symbol Rate

(ksps)
	SF


	Bits/Slot


	DPCCH Bits/Slot


	DPDCH Bits/Slot
	Transmitted slots per radio frame

	
	
	
	
	
	NTPC
	NTFCI
	NPilot
	NData1
	NData2
	

	N=1 
	60
	30
	128
	40
	2
	0
	4
	6
	28
	15

	N=2
	60
	30
	64
	80
	4
	0
	8
	12
	56
	15


Table 3: Amplitude scale factors for uplink physical channels
	
	βd
	βc

	UMTS
	15
	12

	N=2 Scalable UMTS
	15
	12


3
Simulation Results

The downlink simulation results for the AMR 12.2kbps voice are shown in Table 4. For some cases with very low geometries, the single Rx Rake receiver can’t converge to 1% BLER for the first transport channel. Since the N=2 Scalable UMTS system use half of the spreading factor of the UMTS system, DPCH EcIor needs to be increased by 3dB to achieve the same symbol SNR as the original UMTS. So we define the DPCH EcIor loss

DPCH EcIor loss = (Scalable UMTS DPCH EcIor – 3dB) – UMTS DPCH EcIor

On slow fading channels (PA3, VA3, VA30), the Scalable UMTS shows a small loss against the UMTS system. The loss could be due to the slower power control rate and less frequency diversity than the UMTS system. On the fast fading channels (VA120), Scalable UMTS shows net gain over the UMTS system. In the fast fading channels, the slower power control rate actually helps the performance.
Table 4: N=2 SUMTS Downlink Performance of AMR 12.2kbps voice 

	Carrier Frequency (MHz)
	Channel
	Geometry (dB)
	DPCH EcIor (dB)
	DPCH EcIor Loss (dB)
	TrCh1 BLER
	TrCh2 BLER
	TrCh3 BLER

	900
	PA3
	0 (SHO)
	-14.4
	0.3
	1.0%
	1.5%
	2.3%

	900
	PA3
	5
	-14.0
	0.1
	1.0%
	1.0%
	2.2%

	900
	PA3
	10
	-17.4
	0.1
	1.0%
	1.0%
	1.4%

	900
	VA3
	0
	-11.4
	0.5
	1.1%
	1.5%
	3.5%

	900
	VA3
	5
	-14.5
	0.6
	1.0%
	1.3%
	2.6%

	900
	VA3
	10
	-16.4
	0.4
	1.0%
	1.2%
	2.6%

	900
	VA30
	0
	-12.4
	0.1
	1.2%
	1.3%
	2.2%

	900
	VA30
	5
	-15.3
	0.2
	1.0%
	1.1%
	2.2%

	900
	VA30
	10
	-17.3
	0.2
	1.0%
	1.3%
	2.4%

	900
	VA120
	0
	-12.3
	-0.6
	1.0%
	1.4%
	2.9%

	900
	VA120
	5
	-15.5
	-0.5
	1.0%
	1.4%
	3.0%

	900
	VA120
	10
	-17.6
	-0.9
	1.0%
	1.5%
	3.4%

	2000
	PA3
	0 (SHO)
	-14.2
	0.5
	1.1%
	1.2%
	2.0%

	2000
	PA3
	5
	-13.1
	0.9
	1.0%
	1.5%
	1.8%

	2000
	PA3
	10
	-17.6
	-0.2
	1.1%
	1.1%
	1.6%

	2000
	VA3
	0
	-12.0
	0.7
	1.1%
	1.5%
	2.5%

	2000
	VA3
	5
	-15.1
	0.8
	1.0%
	1.3%
	2.6%

	2000
	VA3
	10
	-17.0
	0.5
	1.0%
	1.3%
	2.9%

	2000
	VA30
	0
	-12.7
	0.1
	1.1%
	1.1%
	2.2%

	2000
	VA30
	5
	-15.5
	0.2
	1.0%
	1.3%
	2.5%

	2000
	VA30
	10
	-17.3
	0.1
	1.0%
	1.3%
	2.4%

	2000
	VA120
	0
	-12.0
	-0.5
	1.0%
	1.4%
	3.0%

	2000
	VA120
	5
	-15.4
	-0.6
	1.0%
	2.0%
	3.0%

	2000
	VA120
	10
	-17.5
	-0.8
	1.1%
	1.4%
	3.3%


The uplink simulation results for the AMR 12.2kbps voice are shown in Table 5. Similar to the downlink, for N=2 Scalable UMTS system, the EcNo loss is defined as 

EcNo loss = (Scalable UMTS EcNo – 3dB) – UMTS EcNo

In the study, we notice the Doppler effect is more severe for N=2 Scalable UMTS at 2GHz carrier. In order to obtain reasonable performance on fast fading channels (VA120), a shorter channel estimation filter is used in N=2 Scalable UMTS system. We need to raise the DPCCH power to compensate for the lower processing gain in some cases. 
Table 5: N=2 SUMTS Uplink Performance of AMR 12.2kbps voice
	Carrier Frequency (MHz)
	Channel
	Rx EcNo (dB)
	Tx EcNo (dB)
	Rx EcNo Loss (dB)
	Tx EcNo Loss (dB)
	TrCh1 BLER
	TrCh2  BLER
	TrCh3 BLER

	900
	PA3
	-15.2
	-16.2
	-0.1
	-0.2
	1%
	2%
	3%

	900
	VA3
	-13.1
	-15.0
	1.3
	1.6
	1%
	2%
	3%

	900
	VA30
	-12.8
	-15.2
	1.1
	1.4
	1%
	1%
	2%

	900
	VA120
	-12.5
	-15.1
	0.8
	1.0
	1%
	2%
	3%

	2000
	PA3
	-15.2
	-16.1
	-0.2
	-0.4
	1%
	1%
	2%

	2000
	VA3
	-13.1
	-14.9
	1.3
	1.4
	1%
	1%
	2%

	2000
	VA30
	-12.7
	-15.2
	0.7
	1.1
	1%
	2%
	2%

	2000
	VA120
	-12.2
	-14.9
	1.2
	1.4
	1%
	2%
	3%


3
Conclusions

We compare the performance of AMR 12.2kbps voice for UMTS and N=2 Scalable UMTS in this proposal. The N=2 Scalable UMTS system shows the comparable link performance as the UMTS system. To achieve the same bit rate, the spreading factor was reduced by half for the N=2 Scalable UMTS. Based on the study, it is considered that a new downlink slot format to is needed as defined in Table 2 for N=2 Scalable UMTS.  
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