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1 Introduction 
A new study item “Scalable UMTS” (LCR FDD UMTS) [1] was initiated in RAN#58, to extend the UMTS deployment in a bandwidth which could be significantly smaller than 5 MHz, e.g. 2.5 MHz. The support of CS voice service using DCH in stand-alone LCR FDD UMTS was discussed in [2].
In this contribution the link performance of uplink CS voice service is evaluated with LCR FDD UMTS compared with the legacy UMTS. In our simulation, a voice packet in legacy UMTS is transmitted as in Figure 1 and in LCR FDD UMTS as in Figure 2. For a certain AMR packet type, the spreading factor (SF) in LCR FDD UMTS is half of that in legacy UMTS.
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Figure 1: CS voice in legacy UMTS
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Figure 2: CS voice in LCR FDD UMTS
2 Performance Results
The simulation assumptions are listed in Annex A. The uplink CS voice performance is shown in Table 1, Table 2 and Table 3 for AMR 12.2kbps full packet, AMR 5.9kbps full packet and AMR SID packet respectively. Table 4 is the difference of Rx Ec/No between LCR FDD UMTS and legacy UMTS. From Table 4 it is observed that LCR FDD UMTS requires 2.71 ~ 3.26 dB more Rx Ec/No than legacy UMTS. This additional Rx Ec/No in LCR FDD UMTS is to compensate for the halved spreading factor impact compared with the legacy UMTS.
Table 1: Uplink performance for AMR 12.2kbps full packet
	System
	Channel Type
	Rx Ec/No (dB)
	BLER

	LCR FDD UMTS
	PA3
	-13.9105
	1.0200%

	
	PB3
	-13.8045
	1.0150%

	
	VA30
	-13.0349
	1.0100%

	
	VA120
	-13.2294
	1.0125%

	Legacy UMTS
	PA3
	-16.9382
	1.0301%

	
	PB3
	-16.6736
	1.0101%

	
	VA30
	-16.2949
	1.0151%

	
	VA120
	-16.2321
	1.0101%


Table 2: Uplink performance for AMR 5.9kbps full packet
	System
	Channel Type
	Rx Ec/No (dB)
	BLER

	LCR FDD UMTS
	PA3
	-15.5007
	1.0325%

	
	PB3
	-15.4175
	1.0225%

	
	VA30
	-14.7033
	1.0200%

	
	VA120
	-14.8931
	1.0225%

	Legacy UMTS
	PA3
	-18.4487
	1.0401%

	
	PB3
	-18.2716
	1.0301%

	
	VA30
	-17.8211
	1.0251%

	
	VA120
	-17.7233
	1.0301%


Table 3: Uplink performance for AMR SID packet
	System
	Channel Type
	Rx Ec/No (dB)
	BLER

	LCR FDD UMTS
	PA3
	-16.8465
	1.0475%

	
	PB3
	-16.7319
	1.0375%

	
	VA30
	-16.1531
	1.0375%

	
	VA120
	-16.2683
	1.0375%

	Legacy UMTS
	PA3
	-19.8410
	1.0801%

	
	PB3
	-19.4436
	1.0601%

	
	VA30
	-19.0685
	1.0601%

	
	VA120
	-19.0314
	1.0601%


Table 4: Delta of received Ec/No between two systems
	Channel Type
	Delta Rx Ec/No (dB), LCR FDD UMTS – legacy UMTS

	
	AMS 12.2 kbps
	AMR 5.9 kbps
	AMR SID

	PA3
	3.0277
	2.9480
	2.9945 

	PB3
	2.8691
	2.8542
	2.7117

	VA30
	3.2600
	3.1178
	2.9154

	VA120
	3.0027
	2.8302
	2.7631


3 Conclusion 
In this contribution we have presented the uplink link level simulation results for AMR 12.2kbps and AMR 5.9kbps voice codecs in single link scenario. Simulation results show that LCR FDD UMTS requires 2.7 ~ 3.3 dB more Rx Ec/No than legacy UMTS in all simulated channel types, to compensate for the halved spreading factor impact in LCR FDD UMTS.
4 Reference

[1] RP-122017, Scalable UMTS, China  Unicom, Huawei, Hisilicon, Qualcomm Incorporated, Telefonica, Ericsson, ST-Ericsson
[2] R1-131131, CS Voice Service in Stand-alone S-UMTS, ZTE

[3] R1-131700, “Link Level Simulation Assumptions for Scalable UMTS”, Huawei, HiSilicon
Annex A
Link Simulation Assumptions

The simulation assumptions are based on [3] with the difference marked with track changes.
Table A1: Uplink link simulation assumptions
	Parameter
	Value

	Physical Channels
	E-DCH: E-DPDCH, DPCCH, EDPCCH
DCH: DPCCH, DPDCH

	Scaling factor
	1; Legacy UMTS carrier
2; LCR FDD UMTS carrier

	TTI [ms]
	E-DCH: 

(2ms/10ms)*Scaling factor

DCH: 

20ms

	TBS[bit]
	DCH: See Table A2
AMR 12.2K for DCH
AMR 5.9K for DCH

AMR SID for DCH

	Maximum HARQ Transmissions Time
	50ms * Scaling factor 

	Operating Point
	E-DCH: 

HARQ 1 % Residual BLER within maximum HARQ transmission time.

DCH: 

1% BLER 

	E-DCH Scheduling Algorithm
	RoT based

	RoT
	6dB

	Number of Rx Antennas
	1

	Number of Rx Antennas
	2

	Channel Encoder
	3GPP Release 6 Turbo Encoder

	Turbo Decoder
	Log MAP

	Number of iterations for turbo decoder
	8

	DPCCH Slot Format
	
0 (6 pilots, 2 TPC, 2 TFCI bits per slot)

	Inner Loop Power Control
	ON

	Outer Loop Power Control
	ON

	Inner Loop PC Step Size
	±1 dB

	UL TPC Delay (sent on F-DPCH)
	E-DCH: 

1.33ms*Scaling factor 

	UL TPC Error Rate (sent on F-DPCH)
	4%

	Propagation Channel
	PA3, PB3, VA30, VA120
in specific cases AWGN simulations could be used

	NodeB Receiver Type
	LMMSE, Rake

	Antenna imbalance [dB]
	0

	UE Tx Antenna Correlation
	0

	NodeB Rx Correlation
	0

	UE DTX
	OFF


Table A2: Voice packets simulated on UL and corresponding spreading factors
	Vocoder
	Packet
	TBS=

Ninfo
	CRC size=Ncrc
	Rate matching attributes++
	DPDCH SF
	DPDCH/DPCCH power ratio (dB)

	AMR 12.2K
	Full  (A,B,C)
	(81,103,60)
	(12,0,0)
	180,175,234,180
	UMTS: 64
LCR FDD UMTS: 32
	-0.5993
d/c=14/15)

	AMR 12.2K
	SID
	39
	12
	180,175,234,180
	UMTS: 256
LCR FDD UMTS: 128
	-6.6199
d/c=7/15)

	AMR 12.2K
	Null
	0
	0
	180,175,234,180
	DTX
	N/A

	AMR 5.9K
	Full (A,B)
	(55,63)
	(12,0)
	180,170,180
	UMTS: 128
LCR FDD UMTS: 64
	-2.694
d/c=11/15)

	AMR 5.9K
	SID
	39
	12
	180,170,180
	UMTS: 256
 LCR FDD UMTS: 128
	-6.6199
d/c=7/15)

	AMR 5.9K
	Null
	0
	0
	180,170,180
	DTX
	N/A


++ Rate matching attributes are listed in the order (DTCH-A, DTCH-B, DTCH-C, DCCH) for AMR12.2kbps, and in the order (DTCH-A,DTCH-B,DCCH) for AMR 5.9kbps codec. For both codecs, the DCCH is configured for 40ms TTI with TBS=148, Ncrc=16 and convolutional encoding with rate 1/3. Even though DCCH is not transmitted, these parameters are required to determine the rate-matching pattern for the packets that are transmitted.
Table A3: Power-delay profiles for ITU channels
	Channel
	Relative Path delays (in nanoseconds)
	Relative Path powers (dB)

	PA
	0, 110, 190, 410
	0, -9.7, -19.2, -22.8

	PB
	0, 200, 800, 1200, 2300, 3700
	0, -0.9, -4.9, -8.0, -7.8, -23.9

	VA
	0, 310, 710, 1090, 1730, 2510
	0, -1, -9, -10, -15, -20
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